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$\triangle ABC$ $C$ $AB$ $D$
(a) $\angle A>90 $ $BC^{2}=ab^{2}+AC^{2}+2AB\cdot AD$
(b) $\angle A<90^{O}$ $BC^{2}=ab^{2}+AC^{2}-2AB\cdot AD$







$n$ Farey (Farey Farey
)
$n=1; \frac{0}{1},$ $\frac{1}{1}$
$n=2; \frac{0}{1},$ $\frac{1}{2},$ $\frac{1}{1}$
$n=3; \frac{0}{1},$ $\frac{1}{3},$ $\frac{1}{2},$ $\frac{2}{3},$ $\frac{1}{1}$
$n=4; \frac{0}{1},$ $\frac{1}{4},$ $\frac{1}{3},$ $\frac{1}{2},$ $\frac{2}{3},$ $\frac{3}{4},$ $\frac{1}{1}$
$n=5; \frac{0}{1},$ $\frac{1}{5},$ $\frac{1}{4},$ $\frac{1}{3},$ $\frac{2}{5},$ $\frac{1}{2},$ $\frac{3}{5},$ $\frac{2}{3},$ $\frac{3}{4},$ $\frac{4}{5},$ $\frac{1}{1}$
$n=6; \frac{0}{1},$ $\frac{1}{6},$ $\frac{1}{5},$ $\frac{1}{4},$ $\frac{1}{3},$ $\frac{2}{5},$ $\frac{1}{2},$ $\frac{3}{5},$ $\frac{2}{3},$ $\frac{3}{4},$ $\frac{4}{5},$ $\frac{5}{6},$ $\frac{1}{1}$
Farey
$\varphi(n)$ $n$ Euler $\phi(n)$ $n$ Farey
$f(n)$ $n$ Farey
$n\geq 2$ $\phi(n)-\phi(n-1)=\varphi(n)$ ,
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$f(n)-f(n-1)= \frac{\varphi(n)}{2}$
Do Math $c$ , 2
$a,$
$b$ 1
$S_{1}$ , 2 $S_{2},$ $S_{3}$
$S_{1}=S_{2}+S_{3}$ (
) A




( ) ([4]( 2006 ))
3 A, $B,$ $C$
$A$ $0$ $B$ $1$ $C$ 2
1 $-1$ A $B$
$C$ $A$ $B$ $1$ $B$ $C$
1 $1+1=2$ 2 $C$ $C$
$Z$ (3) Z3 {0,1,2}
$0,1,2$ $\overline{0},$ $\overline{1},$ $\overline{2}$ $0,1,2$
$Z$ $(n)$ $Z_{n}=\{0,1,2, \cdots, n-2, n-1\}$
$n\geq 0$
$X^{2}+Y^{2}=Z^{2}$ $X,$ $Y,$ $Z$ $Z_{n}$
$Z_{n}$ $Z(Z_{n})$ $0$
$Z^{*}(Z_{n})$
$Z^{*}(Z_{n}),$ $Z_{n}$ $a$ 2 $x,$ $y$ $x^{2}+y^{2}=a^{2}$
$x,$ $y$ $\Gamma(Z_{n})$ $a-$
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0- $\Gamma(Z_{15})$ 3 $6$ $3$ $9$ $6$ $12$
$9$ 12 4
1 2- (2





$1-$ 5 $6$ $5$ $9$ $6$
$10$ $9$ 10 4 0-
2–
$2-$ 3 $5$ $3$ $10$ $5$
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3. : ( I).




















2 $a,$ $b$ $|a\cross b|$
1 ‘ $\cross$ ” $|a||b|\sin\theta$
$|a\cross b|$
“ $\cross$ ”, ‘ ( $\cross$ ) $\div$ 2 ”
3 Euclid ( )





$P(u, v)=(x(u, v), y(u, v), z(u, v)),$ $(u, v)\in D$
$\mu(S)$ : $S$ $\triangle S$ $P_{u}\triangle u,$ $P_{v}\triangle v$





3 29. I $(*)$ $y=f(x)(\geq$
$0)$ , $f$
8 ( ), 91.














5$(*)$ $(*)$ ( )
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edge] 1 A $\triangleright-7$ [looP]
1:
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$v$ $v$ [degree] $d(v)$






$v_{1}e_{1}v_{2}e_{2}v_{3}e_{3}\cdots e_{n-1}v_{n}$ e $v_{i}$ $v_{i+1}$





4(a), (b), (c), (d) (c)
$\bullet$





). $P$ $u,$ $v$ $u,$ $v$ $P$
$u,$ $v$ $P$
$u,$ $v$ 1




























5 $\mathbb{S}^{2}$ 2 $p_{0}$ $\mathbb{S}^{2}$ 1 $\mathbb{S}^{2}-p_{0}$ $\mathbb{R}^{2}$
$p_{0}=(0,0,1)$ 2
$\mathbb{S}^{2}=\{(x, y, z)|x^{2}+y^{2}+(z-1)^{2}=1,0\leq z<2\}$
$\mathbb{S}^{2}-p_{0}$ $\mathbb{R}^{2}$ $f$ $p=(x, y, z)\in \mathbb{S}^{2}-p_{0}$
$f(p)=( \frac{2x}{2-z}, \frac{2y}{2-z}, 0)$


















$e$ $C$ ( 7). $H$











7 $G$ 3 3 $G$










9 $G$ $G$ $p$ , $q$ , $r$
$G$ 5
6 1
$2q= \sum_{v\in V}d(v)\geq 6p\Rightarrow q\geq 3p$
8 5
10 $G$ 4 3 $G$











$G$ [dual graph] $G^{*}$
9










12 3 4 5
3 4 5
$G$ $G^{*}$ $G$ $G^{*}$
$G^{*}$ 6 9
3 4 5 $\square$
5
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$p$ , $q$ , $r$ ,

























$\bullet$ $m=3,$ $n=4$ $q=12$
$\bullet$ $m=3,$ $n=5$ $q=30$
$\bullet$ $m=4,$ $n=3$ $q=12$
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$\vdash$ ] [ ]
2.








2. $p_{1},$ $p_{2}>0$ $p_{1}+p_{2}=1$
$x_{1}^{p_{1}}x_{2}^{p_{2}}\leqq p_{1}x_{1}+p_{2}x_{2}$
$x_{1}=x_{2}$
3. $r(r\neq 0)$ $x=(x_{1}, x_{2})(x_{1}>0, x_{2}>0)$
$m_{r}(x)=( \frac{1}{2}x_{1}^{r}+\frac{1}{2}x_{2}^{r})^{\frac{1}{r}}$ (2)








$m_{r}(x)$ $r$ $\iota$ $r_{1}$ $r_{2}(r_{1}<r_{2})$ $m_{r_{1}}(x)=$
$m_{r_{2}}(x)$ $x_{1}=x_{2}$ $r$ $m_{r}(x)=x_{1}=x_{2}$
3.
$f(x)$ $I=(a, b)$
[1] $y=f(x)$ 2 $(x_{1}, y_{1})$ $(x_{2}, y_{2})$ $y=f(x)$
$x_{1},$ $x_{2}\in I$
$\frac{1}{2}f(x_{1})+\frac{1}{2}f(x_{2})\leqq f(\frac{1}{2}x_{1}+\frac{1}{2}x_{2})$
[2] $y=f(x)$ 3 $(X_{1y_{1}}),$ $(x_{2}, y_{2}),$ $(X_{3,y_{3}})$
$y=f(x)$ $X_{1},$ $X_{2},$ $X_{3}\in I$
$\frac{1}{3}f(x_{1})+\frac{1}{3}f(x_{2})+\frac{1}{3}f(x_{3})\leqq f(\frac{1}{3}x_{1}+\frac{1}{3}x_{2}+\frac{1}{3}x_{3})$
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[3] $y=f(x)$ 2 $(x_{1}, y_{1})$ $(x_{2}, y_{2})$ $y=f(x)$
2 $(x_{1,y_{1}})$ $(x_{2,y_{2}})$ $(\overline{x},\overline{y})$ $(\overline{x},\overline{y})=(p_{1^{X}1}+$
$p_{2^{X}2},p_{1}y_{1}+p_{2}y_{2})(p_{1}, p_{2}>0 p_{1}+p_{2}=1)$ $\overline{y}\leqq f(\overline{x})$
$x_{1},$ $x_{2}\in I$
$p_{1}f(x_{1})+p_{2}f(x_{2})\leqq f(p_{1}x_{1}+p_{2}x_{2})$ .
[4] $y=f(x)$ $n$ $(x_{1}, y_{1}),$ $(x_{2}, y_{2}),$ $\cdots(x_{n}, y_{n})$
$(\overline{x},\overline{y})$ $y=f(x)$ $(\overline{x},\overline{y})=(p_{1}x_{1}+$
$p_{2}x_{2}\cdots+p_{n}x_{n},p_{1}y_{1}+p_{2}y_{2}+\cdots+p_{n}y_{n})(p_{1}, p_{2}, \cdots, p_{n}>0 p_{1}+p_{2}+\cdots+p_{n}=1)$
$9\leqq f(\overline{x})$
$x_{1},$ $x_{2},$ $\cdots,$ $x_{n}\in I\ovalbox{\tt\small REJECT}$
$\sum_{k=1}^{n}p_{k}f(x_{k})\leqq f(\sum_{k=1}^{n}p_{k}x_{k})$
$f(x)=\log x$ $I=(0, \infty)$
1. (1) $\log x$ [1]
2. 1 $\log x$ [2]
3. 2 $\log x$ [3]
4. $\log x$ [4]
4. $p_{1},$ $p_{2},$ $\cdots,$ $p_{n}>0$ $p_{1}+p_{2}+\cdots+p_{n}=1$










$( \frac{1}{2}x_{1}^{r}+\frac{1}{2}x_{2}^{r})^{\frac{1}{r}}\leqq\frac{1}{2}(x_{1}+x_{2})$ . (3)
$0<r_{1}<r_{2}$ $\lrcorner_{=r}r_{2}r$ (3)







5. $r(r\neq 0)$ $x_{1},$ $x_{2},$ $\cdots,$ $x_{n}>0$
$m_{r}(x)=(p_{1}x_{1}^{r}+p_{2}x_{2}^{r}+\cdots+p_{n}x_{n}^{r})^{\frac{1}{r}}$
$p_{1},$ $p_{2},$ $\cdots,$ $p_{n}>0$ $p_{1}+p_{2}+\cdots+p_{n}=1$
$m_{0}(x)$ $:= \lim_{rarrow 0}m_{r}(x)$
$m_{r}(x)$ $r\ovalbox{\tt\small REJECT}$ $r_{1}$ $r_{2}(r_{1}<r_{2})$
$m_{r_{1}}(x)=m_{r_{2}}(x)$ $x_{1}=x_{2}=\cdots=x_{n}$ $r$
$m_{r}(x)=x_{1}$
$1$ $2$ $3$ $4$
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